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(57) H306peTCHne otiiochtcb ic TexuHxe noA' 
oeMHoro pCMOHia. a iiMeioto k ycrpo&CTaaM 
AAAycTaHODKM aeTajvwMecxwx n/iacTupeii ai» 

BOCCTaHOD leiHIfl rCpM6TMHH0CTM 05C0/ MUX 

Tpy6. Ue/ib M3o6peTeHun - ynpomemte komct- 
pyKuviM ycrpoacroa h cwHttenwe era Maccu. 
3to AOCTwraCTCrt tcm, mto nonwA ujtox 12. 
Te/iecKonMscCKM yCTaMoofleMHWft a Kopnyce 6. 
xecTKO caj»30M c nojiofc-uiTawroft 3. 3a<)Mxcu- 
poaan o mcxoamom nonorceMua na xopnyce 6u 



ctia6^ceM orpawMMMTencM 5 m <j>itxcaropOM ko- 
Memioro nonoaceHMa b BMAecronopHoro xonb- 
Ud 14. a*« Koxoporo na BHyipeHMeft 
noBepxnocTw TpancnopTHOft xo/iohhu 15 bu- 
nonMena xonbqeflaa npoioHica 16. flpw 3tom 
paccTOBHue Me*4y CTonopHUM xonbuoM 14 u 
xonfeueBofl npoTOMxofl 16 a wcxoahom nonoxe- 
hum ou6pano paoiiuM A^^ne xoAa AOpHupyKJ- 
iMefi ro/iOBKM 4, T.e. paccTO«miK> ot mixHero 
TOpua xopnyca 6 AO orpaHitmirena 5. Hocao 
4>MKcai4MM ycTpoflCToa o o6c3Anofl Tpy6e 20 o 
33ABHHOM HHrepaane npwcTynaiOT x oanpoc- 
coBxe nnacTwpa 18 nocpeAcrooM npoAaoie- 
hub AOpMnpyiomeft ro/ioaxii 4 'tepC3 nnacTupb 
18 occom HKT. npM 3tom cpeaaeicn iuth^t 22, 
a *uA<ocTb noA Aao^eHvicM sepe3 oroepeme 
7 nociynaer o nonocTi» mbiokctw 8 n ouAaura- 
er noAow)XMbie cexTopu 9 b pa6oMcc nonoxe- 
hhc nocne 3Toro axopb OTx/wiaeTca ot 
oGcaAHOA TpyOu 20 n A3 rt *Hertuiaa aanpec- 
cosxa n/iadwpfl 18 ocymecTO/weTca noAAae- 
/icxmcm a ronoaxe 4 npu 
B03apaTMa-nocTynaTe/ibMOM nepeMeuieHmi 
I'MCTpywenTa. 2 mji. 



H306peTCHM0 OTHOCMTCfl K TGXHMXe nOA" 

36MHoro peMOHTa. a hmcmho k ycTpoficiDaM 
AAfl yCTaMOBKM MeTd/i/mMecKitx n/iactupeA jut* 
BoccTaitoB/ieHMB repMCTWMMoCTii oBcaAHux 
Tpy6 He4>T«MWX, bor*hux m ra3O0Uxcxna»tuH. 

H38ecTiio ycxportCTBO. oxniOHawmet 
uiTanry. tia mmxmcm xOHqe kotopou po3Meme- 
H3 AopwMpyjomafl ronoaxa, na BepxMeM xonuo 
- uxopb. a Me?XAy hmmh na unaiirc pacnono- 
w.en nnacrupb. 



OAnaxo AopHiipyK>uxan ronooxa npu pac- 
u:v^C!ihm nnaCTupa AO conpaxeMiifl c oGcaA* 

n>\ t^ # 6om npoT»rviBacrc» ^cpea nnacTwpb 
cHiiay ODCpx nyreM ocoaort tiarpy3Kti na umct- 
pyMwitT (MacOCHO-KOMnpcccopHuc TpyGw). B 
dtcm cnynae HKT noAoepraioTC« /luomiort na- 
r py3xc: rwApaoPMHecxoMy Aaonenttio it oceoo- 
My pacT»>*ceMiiio, mto ne vic>c/»»OHaeT nopwo 

Tr/6Bnpouecce'«x HaT».>xcHUfl npu ycia- 
mcbxc nnaCTUpR iia 6on^iuwx rnyGuMax (6o- 
ncc 3000 m). — 
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M?rccmo ycrpoflcToo, cusisweme cm- 
ncrurt ruA«» iDiumeCKHM TOAXOTCAb. Aopmipy 
wmyio roAoaxy, nonbifi unox. uiraitry c 
pdcnoAo^KCMHUMM na nevl iianroouMW ynopa- 
mw nnacTupw, Koropwfi p33McmeH na 3tom 5 
LOTonre. 

STOyCTpOftCTDO rpOM03;iKO tt MeTan/ioeM- 
ko 3a cner nanus*™ cn/ioowx qiiminnpoa, ney- 
Ao6ho a OKcn/iyaTautu! m o6cnyxMBannw. 

Uenb m3o6pctchmji - ynpomewie komct- 10 
pyxuvtM yctpo^CTDO. chii*"»hhq ero Maccbi. 

3to AocTHraeTCA tcm, mto pacuiupeuMe 
nnacTUpw ao conpaxemui c oGcaflHOw Tpy6oM 
oGecneHMsaeTCn nyreM coa/iaimn pacMeTiioa 
occbom Harpyaxw na Aopnwpyiomyio ro/iOBKy 15 
3a cmct oeca vincTpyMCHTa. onycKacMOro o 
CKBaacuHy. 

IlpH 3TOM nonUM UJTOK )KCCTKO CQH33H C 

noflofi uiTanroA. 3a<JnixcupORaH »«a xopnyce o 
mcxoahom no/io. hcch mi u itMceT 4>nxcaTop ko- 20 
neMHoro noAoxemis. npu 3tom wn OMyTpcii- 
Hew nooepxHOcnt TpancnopTHOw conomibi 
Tpy6 owno/inena KOAbucoaji npOTCHxa noA 
$MKC3T0p KOMCMMoro nonoxccMim. a nonwiTi 
ujtok MM6CT Ha HapyttHoA nooepxHOCTit orpa- 25 
numiTeAb. npuMeM ah una xoAa xopnyca twa- 
paoAMMecxofi AopuwpyiomeM roAOoxw ao 
orpaHwmiTcnn paona paccro»nn»o mc*ay 4>hx- 
caTOpOM iconeHHOro no/iOJKemta u xoAbiicoou 
npoTOMKOi^TpaHcnopTHO^ Ko/ioiiiibi Tpy6. Kpo- 30 
mc Toro. ruApaomviccKuvi wxopb ycTpoMcroa. 
ounoAHniomini (]iyiiKi4nto ynopa nnacTbipn. 
pacno/io>ccH na komuc nonocTn unanru noA 
nnacTupeM. Taxoe tcxhvih&Ckoc peiueitue no- 
300flfleT OTxasaTucw ot rphmchchki o yctpoiv 35 
CToe cmaoooto to/i xa t c a a , Pipit otom 
TexHO/iorua ycTanooxH nnacTupn nyreM pac- 
ujupeHMH ero ao conpa»cenM* c oGcaAHOfi Tpy- 
Gom npu npOTPrwo3HM>i Aopmipyiouieri 
ronoaxu CBCpxy dmms oOecncHueacTCR cccom 40 
uHCTpyMCMTa. pac*4CTHOn narpyaxa KOTOporo 
peryAupye*rca n KOHTpoAiipycTca no ruApao- 
/lMMCCKOMy H3McpnTen>o ncca (ruiBy). 

Taxaa xoMnoHoaxa ycTportCToa m ucnoAb- 
aooaHue Maccw HHCTpyMCMTa aip co3nanw»n 45 
occbov* narpy3xn mo Aopi«v»pyK>myio ronooxy 
npu pacujupcumi nnacTypn no3oo;«ncr 

- ynpociMTb Tcxno/iornio ycTanoaxu nnacTu- 
pn npu orcyTCTotui oo3MQ*oioro nnnaAaimn 

nOCTOpOHMMX TOCPAWX OpeAMOTOO MC*AY KO* 

aohmoA Tpy6 m nnadupcM o npoueccc cro 50 
p3cui«pemiR: 

- oOccnciviTb yCTanonxy n/iacTwp« npaxTitMC- 
cxm hd n»6o^ r/iyOimc, mc co3A«3Don Aono/iMtt- 
TonbHOO pacT»ruonK)iiieuoceDOit narpy3KU tta 
UHCTpyMeHT (HKT). npti 3tom na McGonbunix 55 
rnyOMMax c u^nbio ynomiMCiuifl ncca uncipy 
mcht.i vtcnonbnyifiTCH yrp^encniiuc OypiMb- 
Hwe Tpy6w: 



- ynpocTHTb KOHCTpyKUMio ycTpo«CToa, cum- 
3n :»» Matcv c coxpaueiiiiGM ero npoMnocTnux 
cooActo. o0-jcne»iMTu yAoOdoo oGciiy^noa- 
HMfl vt sxcnnyaTauMM. 

H3o0peTeiiMe oGccncMiioaeT a momcmt 33* 
xoAa AopHMpyioiuOM tohodkm d n/iacTwpb cmh- 
ypOMMOCTb noAaMM ^cmakoctm na nOAOMXiiwe 
ccktopu c oaaiiMOAeacTaucM xoAa toaobkm ao 
ec hunch cro orpaiHmwre/iH 11 xonbueaovt xa- 

HO 0KM CO CTOnopiiUM XO/lbUOM. 

Ha $ur.1 M3o6pa>xeHO ycTpo^CTBo d cGo- 
pe c nnacTbipeM, cnyiueHuoe o cxoaxviHy x 
Mecry Ae<t>CKra o6c3Ahom xo/tomhw; na <t>vir.2 

- Aop>iMpyK3iuan ro^ooxa. pa3pe3. 

YcTpoi^CTDo coA€pxur ruApao/iMMecxMM 
*Kopb 1 c noAn«>KHUMM nnaoixaMM 2. xoTopbut 
nocpeACTDOM no/ioM uiTaHrn 3 cocAMnen c 
rMApaonvmccxoM ronooxoA 4, cocTonmefl 113 
n«;:<nero ynopa 5. xopnyca 6 c otocpctmcm 7. 
MdMxeru 8, nOAo^^nwx cexTOpoo 9. o6omm 
*0. xonyCHoro nyaucoMa 1 1 , uiroxa 12, yn/iOT- 
MMTGnuHbix xor.eu 13. CTonopHoro xonbua 14 11 
uupxuero naipyOKa 15 c KO/tbueooCi npoion- 
kom 16. HdA ro/iooxoM paaMeu^eH uMpxynnuM- 
01 hi uii K/ianatt 17, a mokay swopeM m toaooxom 

- 11/iacThtpb 18. cnycxaeMbtM na MHCTpyMeHre 
(HKT) 19 b oGcdAHyK> Tpy6y 20 k mccty ag<{>cx- 
Ta 21. flflji npcAorepameMMw npexAeapeMeH- 
HOro saxoAa 0 rinacTupb AopHMpyxjiueu 
ro/iooxu 0K3 cMaGxixo cpeaH wm ujtmc>tom 22. 

nocne cnycxa ycTpoudoa 0 c5ope c nAa- 
crwpeM 18 na vincTpyMeHTe 19 0 o6caA»*y»o- 
Tpy6y 20 vi opueHTaiuw nnacTbipn na Ae4>exT 
21 0 cucTeMe coaAaetcn M36uTo^Hoe rwApao- 
/nmeCKOC AOQAcnvte. XMAxodb noA AaoAGHM- 
cm nocrynacT a nonocTb nxopn 1. KOTOpuft 
coommm nAauixaMvi 2 c pa3Meiuem<uMvi na neM 
3y6bnMM axopMTC* 3a o&caAHyio Tpy6y 20. 
oGecnesuoaa ynop nnacTupio. 3anpeccooKa 
nnacrupn 18 x BiiyTpeMHCrt ctchxc o6cdAHOH 
Tpy 6w 20 A"« nepcKpUTM» AC^exTa 2 1 ocyme- 
CTonncTCfi npu npoTflruaaHMU Aopunpyioiuevt 
ronooxM 1 HCpe3 nAOCTwpu occom uncTpyMCH* 
Ta 19. npu 3tom cpe3acTc» ujtm4>t 22. a M36u- 
tomhoo AaoACiiMc o noAocTb MaioceTbi 8 
nocTynaeT MCpca otbcpcimc 7 « nepcAaei pa- 
AMaAbHyK) Harpysxy na noA8H)iciibic ccxTopu 9 

A MQM6HT 33X0A3 rOAOOXM Q nA3CTUpb. T.C. 

TorAa. xorAa hvixhmA Topcu A xopnyca 6 aoxo- 
avu ao ynopa 5 ii CTonopnoc KOAbuo 14 3311M- 

MaCT MCCTO D KOAbUCOOll npOTOMXC 16. 

flocAC npoxoAa Aop»»ipyioiMCrt ronooxu 4 
a nAacTupe Ha aaAaHiiyio ncAHMMHy (nanpu- 
mcp. 1.5 m), xcxopaw oGecnCHMDaCT xoiiTaxT- 
hoc conpn;KCMue nAacibips 10 c oGcaAHOv* 
TpyGort 20. nxopi. \ aoroMafimccxvi OTXAiOMa- 
ctch or oOcanMOM Tpy6w c' coxpaiicmieM 
GuroMiioro AaonCMLiqrAOPHiipyKomafl roAOOxa 
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4 ncr m MMCTpyMeMta pocuiuppe* " rt ^ T wp>» 

Tax icaic Aopnnpy»oma«i ronoonj 6.iaroA3- 
pa MMXHeMy ynopy 5 m coeAMHeMMK) cn>nop- 
Mora Konwua 14 c Kojuueaoa hpotonkoA 16 
nocne npoxona 0Tpe3xa t m mmoct oc iooro 
nepcMft ucsMfl. to xamtSooo*/ ii.: ->cuif. j (no- 
oTopHye npoxoAw)ocymfeCTO/ifl>OT noA^o/ie- 
HneM o ronooKO 4 *ax cmtay oeepx noAbCMOM 

UHCTpyMeHTSi T3K M COCpxy BHM3 - OCCOM MH- 

ctpyMeind. flpti stom Harpy3KM m twcTpy- 
mcmt npw ero noAtene MC3MaMMTenwnbie. 

nocne ycTdHOBKM nnacmp* yCTpoflCTBO 
noAMWMaeTCfl na noeepxHoctw, wmb xwaxo- 
ctwc noAHMMaeMoro MHCTpyMema o6ecneM*- 
eaeTcn nepea UMpKyjiauvtOHWbia K/ianaH 17. 

YCTpOflCtBO MMCeT V\eM*>We HpCMMy- 

uiecToa: 

- Ana oceooro nepCMcmeKMR AOPHMpyiome* 
r onoexM no eceft wiuue nuacTUpa ceepxy bhm3 
iicno/ib3yeTCfl oec MHCTpyMCHTa 6ea Aononnn- 
TenbHOfl oceBO* narpyaxn Ha nero: 
-ynpoiaaeTcnTexHonorM»ycYaMOBKM n/iacTbi- 
p« npaxTimecxM na mo6oa niyfwHe c otcytct- 
nneM B03MoxHoro nonaAa««M» iioctopohmmx 
tocpawx npeAMeroa mcxay oCcaAHOfl Tpy6ort 
m n/iacTWpeM: 

- ynpouiacTcn KOHCipyicuwa. CHn*jeTC« Mac- 
ca Gea notepw npo<«HocTHux cboActp yctpoa- 

CTB3. 



3noMOMMMecRv<M 34>4>enT ot npuMcnout* 
AaMMoro TGXMMMCCitoro peuiCMMii opweMnipo- 
bomho cocTaoMT 1 - 2 Tbjc.py6. Ma gamy oncpa- 

(DopMyna w3o6peT8MKB 
5 YcTportciBO Ana vcraHOBKH n/iacrwpa b 
ofcaAHO* Tpy6e, BuiKNaiomee ycraHOBneH- 
huh Ha tpaHcnopTHoA xonoMHe tpy6 no/iuu 
xopnyc c paAwanbHUMu oibcpctmamvi h tma- 
pao/iMMecxoA AOpHMpyiomea ro/ioaxoA. Tene- 
10 cronMM5CKMyCTaHOB/ieKHU^ b xopnyce no/iufl 
iutok. oSpaayameft c icopnycoM rnAP3anvme- 
cxyx) xaMepy. nonyx) ujianry c rwApaenMHe- 
ckmm axopeM h nnacTwpb, pa3MemeHHua na 
nonow uiTawre. o t /i w h a x> m e e c « tcm. mto. 
15 cue/ibioynpomeMMn KOMCTpyxuMM ycTpoftcTua 

M CMMXCCHMJ* CrO M3CCU. HO/IUA UJTOK XeCTKO 

CBR33H c nonofl unaHroa. aa<t>M kcm pooaH Hd 
icopnyce b hcxoahom no/ioxeHnn m MMeer <t>wx- 
caTop xOHCMHoro nonoxeMHfl. npw 3tom na 

20 BuyTpeHHea noaepxHOCTM TpancnopTHoa xo- 
hohhm Tpy6 Byno^Mena nonbueeaa npOTOH<a 
noA ^wKcaTop xoHesMoro nonoxeMMJi. a no- 
iiuft ujtox MMceT Ha HapyxHoa noBepxHocTM 
orpaHMMHTCflb, fipw^BM AflMMa xoAa xopnyca 

25 rMApaanwHCCKOft AOpnupyiotucrt ronoaicu ao 

OrpaHWWTB/lH P3BH3 p3CCTOBHWK) MeKAY 4>««- 
caTopoM KOHBHHoro nonox€HM« M KOflbUeaOrt 

npOTOMXOft Tp3HCnOpTM0rt KOilOHMU Tpy6. 

30 
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(54) DEVICE FOR PLACING A PATCH 
IN A CASING 

(57) The invention relates to well 
servicing technology and specifically to 
devices for placing metal patches to 
restore leaktightness of casings. The aim 
of the invention is to simplify the design 
of the device and to reduce its weight. 
This is achieved by the fact that a hollow 
stem 12, telescopically mounted in 
body 6, is rigidly connected with hollow 
rod 3, fixed in the initial position on 
body 6 and provided with limit stop 5 and 



locking device for the final position in 
the form of retainer ring 14, for which 
annular groove 16 is made on the inner 
surface of work string 15. In this case, 
the distance between retainer ring 14 and 
annular groove 16 in the initial position 
is selected to be equal to the travel of 
coring head 4, i.e., the distance from the 
lower end of body 6 to limit stop 5. After 
securing the device in casing 20 at the 
specified interval, pressing of patch 18 
begins by means of coring head 4 
pushing through patch 18 because of the 
weight of the tubing. At this time, pin 22 
is sheared off, and fluid under pressure 
enters the cavity of cup seal 8 and 
advances movable sectors 9 to the 
working position. After this, the anchor 
is disengaged from casing 20 and further 
pressing of patch 18 is accomplished 
under the pressui. in head 4, with 
reciprocal motion of the tool. 2 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
placing metal patches in oil, water, and gas wells to restore leaktightness of casings. 

A device is known that includes a rod, on the lower end of which is disposed a coring 
head and on the upper end of which is disposed an anchor, and a patch is disposed between 
them on the rod. 
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However, during expansion of the patch until it joins the casing, the coring head is 
pulled through the patch from the bottom up by means of an axial load on the tool (the 
tubing). In this case, the tubing is subjected to a double load: hydraulic pressure and axial 
tension, which does not exclude the possibility of breakage of the pipes while they are under 
tension during placement of the patch at large depths (more than 3000 m). 
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A device is known that includes a heavy-duty hydraulic pusher, a coring head, a 
hollow stem, a rod with collet stops disposed thereon for the patch, which is disposed on that 
rod. 

This device is unwieldy and has high metal content because of the presence of heavy- 
duty cylinders, and is inconvenient to use and to service. 

The aim of the invention is to simplify the design of the device and to reduce its 

weight. 

This aim is achieved by the fact that expansion of the patch until it joins the casing is 
provided by creating the calculated axial load on the coring head due to the weight of the tool 
being lowered into the well. 

In this case, a hollow stem is rigidly connected with a hollow rod, is secured on the 
body in the initial position, and has a locking device for the final position, where on the inner 
surface of the work string an annular groove is made to accommodate the locking device for 
the final position, and the hollow stem has a limit stop on the outer surface, where the travel 
of the body of the hydraulic coring head to the limit stop is equal to the distance between the 
locking device for the final position and the annular groove on the work string. Furthermore, 
the hydraulic anchor of the device, fulfilling the function of a stop for the patch, is disposed 
at the end of the cavity of the rod to accommodate the patch. Such a design makes it possible 
to avoid using a heavy-duty pusher in the device. In this case, the technology for patch 
placement by expanding the patch until it joins the casing while pulling the coring head from 
the top down is provided by the weight of the tool, the calculated load of which is controlled 
and monitored using a hydraulic scale. 

Such an assembly for the device and the use of the weight of the tool to create the 
axial load on the coring head for patch expansion makes it possible to: 

— simplify the technology for patch placement with no possibility of extraneous solid objects 
falling between the string and the patch during its expansion; 

— provide placement of the patch at practically any depth, without creating additional tensile 
axial loading on the tool (the tubing), where heavy drillpipes are used at fairly small depths, 
with the aim of increasing the weight of the tool; 
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— simplify the design of the device, reduce the weight while retaining its strength properties, 
and make it convenient to service and operate. 

The invention ensures, at the moment the coring head starts toward the patch, 
synchronous fluid delivery to the movable sectors, with coupling between the travel of the 
head to its lower limit stop and the annular groove with the retainer ring. 

Fig. 1 shows the device assembled with the patch, lowered downhole to the location 
of the defect in the casing; Fig. 2 shows a cutaway view of the coring head. 

The device contains hydraulic anchor 1 with movable slips 2, which by means of 
hollow rod 3 is connected with hydraulic head 4, consisting of lower stop 5, body 6 with 
hole 7, cup seal 8, movable sectors 9, race 10, conical ram 11, stem 12, packing rings 13, 
retainer ring 14, and upper sleeve 15 with annular groove 16, circulation valve 17 is disposed 
above the head, and patch 18 is disposed between the anchor and the head, where the patch is 
to be lowered on the tool (the tubing) 19 into casing 20 to the location of defect 21. To 
prevent the coring head from starting toward the patch prematurely, it is provided with shear 
pin 22. 

After the device, assembled with patch 18 on tool 19, is lowered into casing 20 and 
the patch is oriented on defect 21, excess hydraulic pressure is created in the system. Fluid 
under pressure enters the cavity of anchor 1, which by means of its own slips 2 with teeth 
disposed thereon is anchored in casing 20, providing a stop for the patch. Patch 1 8 is pressed 
against the inner wall of casing 20 to seal off defect 21 when coring head 4 is pulled through 
the patch by the weight of tool 19. At this time, pin 22 is sheared off, and the excess pressure 
is transmitted to the cavity of cup seal 8 through hole 7, and transmits a radial load to 
movable sectors 9 at the moment that the head starts to travel toward the patch, i.e., when the 
lower end A of body 6 reaches stop 5 and retainer ring 14 occupies the position in annular 
groove 16. 

After coring head 4 has passed through the patch by a specified distance (for example, 
1.5 m) that assures contact joining of patch 18 with casing 20, anchor I automatically 
disengages from the casing while the excess pressure is maintained, coring head 
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4 expands the patch along its entire length by means of the weight of the tool. 

Since the coring head, owing to lower stop 5 and the connection of retainer ring 14 
with annular groove 16, after passing through segment / does not have axial movement, 
sizing of the patch (repeated passes) is accomplished under the pressure in head 4 both from 
the bottom up by means of the lift of the tool and from the top down by means of the weight 
of the tool. In this case, the loads on the tool as it is lifted are insignificant. 

After placement of the patch, the device is lifted to the surface, drainage of fluid from 
the lifted tool is provided through circulation valve 17. 

The device has the following advantages: 

— for axial movement of the coring head over the entire length of the patch from the top 
down, the weight of the tool is used without additional axial loading thereon; 

— the technology for placing the patch at practically any depth is simplified, with no 
possibility of extraneous solid objects falling between the casing and the patch; 

— the design is simplified, the weight is reduced without loss of strength properties for the 
device. 
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The savings from using this design are roughly 1-2 thousand rubles per operation. 
Claim 

A device for placing a patch in a casing, including a hollow body, mounted on a work 
string, where the hollow body has radial holes and a hydraulic coring head, a hollow stem 
telescopically mounted in the body that forms a hydraulic chamber with the body, a hollow 
rod with a hydraulic anchor and a patch disposed on the hollow rod, distinguished by the fact 
that, with the aim of simplifying the design of the device and reducing its weight, the hollow 
stem is rigidly connected with the hollow rod, is secured in the body in the initial position, 
and has a locking device for the final position, where an annular groove is made on the inner 
surface of the work string to accommodate the locking device for the final position, and the 
hollow stem has a limit stop on the outer surface, where the travel of the body of the 
hydraulic coring head to the limit stop is equal to the distance between the locking device for 
the final position and the annular groove of the work string. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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